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Abstract
Currently patients with chronic kidney failure usually undergo the hemodialysis treatment. As the 
extracorporeal circulation of large amount of blood is indispensable for this treatment, normal venipuncture is 
not enough. Therefore an arteriovenous fistula is created in the forearm of the patient under the hemodialysis 
treatment. To prevent its stenosis and occlusion, frequent maintenance of the fistula is required. We have 
developed a simple and noninvasive technique to obtain transillumination images of the arteriovenous fistula 
utilizing the light scattered in the body tissue. In this study, the feasibility of the proposed technique was 
examined in the experiment using the model phantom which simulates the blood vessels in the adult forearm. 
A measurement system was developed and transillumination images were analyzed. The possibility to 
visualize the image of AV fistula using this measurement system was examined with the index of contrast and 
the width of the blood vessel image. As a result, it was demonstrated that the blood vessel of 1 mm diameter 
could be visualized at as much as 3 mm depth. In addition, it was confirmed that we could detect the change 
in the wall thickness of the blood vessel under the limited condition. These results showed that the process of 
angiostenosis and occlusion can be monitored noninvasively. Herewith, the feasibility and the applicability of 

















































































































































μs’= 1.00 mm-1，吸収係数：μa = 0.04 mm-1)(7)．
その中に，模擬血管を埋設した．模擬血管部には，
静脈血の光学パラメータを持つエポキシ樹脂製円
柱 (μs’ = 0.39 mm-1，μa = 0.45 mm-1)(7)を使用
した．なおコントラスト評価では深さ t = 1～3 mm，
模擬血管径 D = 3 mmφ，血管像の輝度分布評価で
は深さ t = 1～5 mm，模擬血管径 D = 1～3 mmφの
範囲で各々1 mm 刻みに変化させ，血管像の描出限
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模擬血管の埋設深さ t (mm) 
Fig.7 血管の埋設深と透視像の半値幅 









C ＝（Imax - Imin）/ （Imax＋Imin）     
なお Imin と Imax は，血管中心部位(Fig.5(a)
中央枠) および背景散乱媒質部位(Fig.5(a)中央
右枠)の，それぞれ 5×5 pixel の平均輝度値であ
る．コントラスト値を各画像の上辺に示す． 
これらの結果より，内径 3 mmφの内シャントに





次に，血管径 D = 1 mmφの場合の結果を Fig.6
に示す．深さ tが増すにつれ血管像の判別は難し
くなり，t = 5 mm では，わずかに血管の存在が確




あり，t = 1 mm の透視画像(a)の縦軸中央 10 mm
の位置の水平方向輝度分布を抽出し，血管部の半
値幅を求めたものである．これを t = 1～5 mm の
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Position(mm) 
(c) t = 3 mm          (d) t = 5 mm 
Fig.6 模擬血管透視像(D = 1 mmφ) 



















































































 5      10  5      10  5      10 
(a) t = 1 mm     (b) t = 2 mm    (c) t = 3 mm 
Fig.5 模擬血管透視像 
C = 0.59        C = 0.23       C = 0.17
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Fig.10 血管内径変化に伴う半値幅の変化 

























ここでの計測では，血管外径 D = 7 mmφ，埋設す
る深さを t = 1 mm に固定し，血管内径 dを 2～6 mmφ
と変化させ，計測を行った．なお血管壁の光学パ
































模擬血管内径 d = 2～6 mmφ 
深さ t = 1 mm 
  
  
模擬血管外径 D = 7 mm
(a) d = 2 mmφ  (b) d = 2 mmφの輝度分布 
(c) d = 4 mmφ         (d) d = 6 mmφ 
Fig.9 模擬血管透視像(t = 1 mm，D = 7 mmφ) 
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